Detection of SNP (Figure 3A)
To a 200 μL PCR tube, 37 μL of water, 5 μL of 10× ThermolPolReaction Buffer, 1 μL of KCl (100 mM), 1 μL of (NH 4 ) 2 SO 4 (100 mM), 2 μL of probe (10 pmol) , and 1 μL of target ssDNA (5 pmol) were added and mixed well. The 1 Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2014 solution was heated to 85 o C and then cooled down to 25 o C. Then 3 μL of  exo (5 U) was added and the detection was performed at 25 o C in the same manner as described above. Figure 3B and Figure S4) To a 200 μL PCR tube, 37 μL of water, 5 μL of 10× ThermolPol Reaction Buffer, 1 μL of KCl (100 mM), 1 μL of (NH 4 ) 2 SO 4 (100 mM), 2 μL of probe (10 pmol), and 1 μL of mixed target ssDNA (total amount 5 pmol) were added and mixed well. After the same heating-annealing procedure as above, 3 μL of  exo (5 U) was added and the detection was performed at 25 o C in the same manner as described above.
Detection of low abundance point mutation (

Determination of the sensitivity of this method (Figure S3)
To a 200 μL PCR tube, 37 μL of water, 5 μL of 10× ThermolPolReaction Buffer, 1 μL of KCl (100 mM), 1 μL of (NH 4 ) 2 SO 4 (100 mM), 2 μL of probe (10 pmol) , and 1 μL of target ssDNA (1 pmol, 100 fmol, 10 fmol and 1.5fmol) or 1 μL of water as the blank were added and mixed well. After the same heating-annealing procedure as above, 3 μL of  exo (5 U) was added and the detection was performed at 25 o C in the same manner as described above (gain=7.67).
Detection of the low abundance V617F mutation in the JAK2 gene using synthetic template strands ( Figure S5) To a 200 μL PCR tube, 36 μL of water, 5 μL of 10× ThermolPol Reaction Buffer, 1.5 μL of KCl (100 mM), 1.5 μL of (NH 4 ) 2 SO 4 (100 mM), 2 μL of probe (10 pmol), and 1 μL of mixed target ssDNA (total amount 5 pmol) (see Table S1 for sequence) were added and mixed well. After the same heating-annealing procedure as above, 3 μL of λexo (1.25 U) was added and the detection was performed at 25 o C in the same manner as described above (gain=9).
Detection of low abundance JAK2V617F mutation in PCR amplicons (Figure 4)
To a 200 μL PCR tube, 25.5 μL of water, 5 μL of 10× ThermolPol Reaction Buffer, 4 μL of dNTPs (10 nmol), 1 μL of forward primers (12 pmol), 1 μL of reverse primers (12 pmol), 1 μL of mixed ssDNA templates (total amount 1 fmol, 32 pg) (see Table S1 for sequence), 0.5 μL of Taq (1.25 U) were added and mixed well. PCR procedure (94 o C for 30 s, 60 o C for 30 s, 72 o C for 20 s, 25 cycles) was performed on a Rotor-Gene Q 5plex HRM Instrument (QIAGEN, Hilden, Germany). After the PCR amplification, 1 μL of exo I (5 U) was added to the amplicons remove the unreacted primers, followed by inactivation at 85 o C for 10 min. Then 3 μL of λ exo (5 U) was added to digest the strand containing 5'-PO 4 in the duplex products for 20 min at 37 o C. After inactivation of λ exo at 85 o C for 10 min, 1.5 μL of KCl (100 mM), 1.5 μL of (NH 4 ) 2 SO 4 (100 mM) and 2 μL of probe (10 pmol) were added and mixed well. After the same heating-annealing procedure as above, 3 μL of λ exo (1.25 U) was added and the detection was performed at 25 o C in the same manner as described above (gain=8). Table S1 . DNA sequences used in the work that are not included in Table 1 Fig. S2 Investigation on the contribution of the covalently labled group at Position 0 to the discrimination power of the system against mispaired bases at Position +I. (A) P-15FAM-4C (B) P-3digoxin-15FAM-4C. The detailed sequences of the probes and target strands are listed in Table S1 . ThermoPol is short for ThermoPolReaction Buffer.
To a 200 μL PCR tube, 2 μL of P-3FAM-4C (10 pmol) and 1 μLof (-I/+II)-double-mismatch or (-I/+I/+II)-triplemismatch target ssDNA (5 pmol), different buffers and water (to make the total volume 47 μL) were mixed. After heating-annealing procedure mentioned above, 3 μL of lambda exonuclease (0.83 U) was added and other settings were the same as described above. increase within 100-500 s for the background solution (0 fmol) and the two tested solutions with the lowest concentrations (i.e. 1.5 fmol and 10 fmol). The limit of detection of the assay is found to be 1.5 fmol (S/N=4.9>3). The sequences of the three tested targets are: within 300-1200 s for the two tested solutions with the lowest-abundance (i.e. 0.5% and 2%).
